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-  COUNTDOWN  ACID  RAIN  - 
SUMMARY  AND  ANALYSIS  OF  THE  FIRST  PROGRESS  REPORTS  BY 
ONTARIO'S  FOUR  MAJOR  EMISSION  SOURCES  OF  SULPHUR  DIOXIDE 

INTRODUCTION 

Ontario's  Countdown  Acid  Rain  program  was  announced  in 
December  1985.   Under  this  program,  province-wide 
emissions  of  sulphur  dioxide  (SO2)  are  being  cut  to  885 
thousand  metric  tonnes  by  1994,  compared  to  the  1980  base 
case  level  of  2,194  kilotonnes.   It  is  hoped  that  our 
American  neighbours  will  take  comparable  action  so  they  in 
turn  will  reduce  the  50%  of  Ontario's  acid  deposition 
which  originates  in  the  United  States. 

Four  corporate  sources  produce  about  80%  of  the  SO2 
emissions  in  Ontario,  and  new  regulations  were  passed  for 
each  of  them,  requiring  staged  reductions  between  1986  and 
1994.   A  key  feature  of  the  regulations  is  the  requirement 
for  regular  progress  reports,  leading  up  to  a  final  report 
by  31  December  1988  showing  precisely  which  abatement 
methods  and  technologies  have  been  chosen.   A  complete 
description  of  the  program  can  be  found  in  the  Countdown 
Acid  Rain  information  kit. 

The  four  major  SO2  sources  are  Inco  Ltd.  and  Falconbridge 
Ltd.  in  Sudbury,  Algoma  Steel  Corporation  Ltd.  in  Wawa , 
and  Ontario  Hydro  (all  its  fossil-fuelled  plants).   The 
first  three  corporations  are  required  to  submit  technical 
progress  reports  every  six  months,  and  Ontario  Hydro  has 
agreed  to  provide  comparable  information. 
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REPORTS  AND  RESPONSES 

Each  of  the  four  major  SO2  sources  has  submitted  its  first 
report  to  the  Minister  of  the  Environment,  showing 
progress  to  date  and  plans  for  the  future.   The  complete 
text  is  available  from  the  Ministry.   The  reports  have 
been  analysed  and  a  response  formulated.   A  summary  of 
each  company  report,  prepared  by  the  Ministry  of  the 
Environment,  is  followed  by  the  government  response. 

Each  of  the  corporations  has  complied  with  the  legal 
requirements,  both  in  meeting  the  emission  limits  and  in 
reporting  on  technical  abatement  progress.   Detailed 
financial  information  is  not  yet  available  for  most  of  the 
needed  technical  changes,  but  this  is  reasonable  in  view 
of  the  fact  that  much  of  the  developmental  work  has  not 
been  completed,  and  certain  final  decisions  await  the 
results  of  commercial  scale  testing.   It  is  expected  that 
more  detail  will  be  available  in  subsequent  reports.   The 
three  year  technology  development  period  ends  in  December 
1988.   The  final  reports  from  the  corporations  must 
contain  the  technical  and  financial  details  showing  how 
the  emission  reductions  will  be  accomplished. 


SUMMARY  OF  INCO1 S  FIRST  PROGRESS  REPORT 
Inco  operates  a  large  nickel/copper  smelter  with 
associated  mining  and  milling,  and  produces  sulphuric  acid 
from  the  sulphur  contained  in  the  ores.   The  company  was 
required  by  the  December  1985  regulation  (0.  Reg  660/85) 
to  limit  its  SO2  emissions  to  685  kt  in  1986  and  to  265  kt 
by  1994.   Inco  is  also  required  to  examine  the  possibility 
of  reaching  a  limit  of  525  kt  by  1990  and  175  kt  at  an 
unspecified  date. 

The  current  research  and  testing  program  is  focused  on 
improving  the  rejection  of  the  sulphur  in  the  crushed  ore 
before  it  enters  the  smelter,  while  at  the  same  time 
increasing  the  metal  concentrate  grade  while  minimizing 
the  loss  of  metal  in  the  rejected  material  which  goes  to 
the  tailings  ponds.   Insofar  as  these  two  approaches  are 
successful ,  more  of  the  sulphur  captured  from  the  hot 
gases  will  originate  from  the  ore  stream  which  contains 
most  of  the  nickel  and  copper,  and  less  from  the  roasting 
of  currently  non-economic  pyrrhotite  (an  iron  sulphide 
rock  containing  small  amounts  of  nickel,  copper  and 
cobalt) .   A  smaller  amount  of  new  acid  plant  capacity  at  a 
lower  cost  would  then  be  needed  to  meet  the  SO2  emission 
targets.   This  is  desirable  because  sulphuric  acid  is 
currently  an  unprofitable  by-product. 

Over  the  past  five  years,  productivity  in  the  smelter  has 
been  greatly  improved  as  a  result  of  a  number  of  technical 
changes.   Inco's  objective  in  developing  solutions  to  the 
SO2  emission  reduction  requirements  is  to  utilize  these 
efficient  facilities  to  the  maximum,  and  to  avoid  the 
construction  of  a  new  smelter,  which,  based  on  Inco 
studies,  would  not  be  cost  justifiable. 

Two  major  technical  processes  and  several  other  changes 
are  being  actively  pursued  at  the  present  time: 
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1 .  New  Pyrrhotite  Rejection  System 

A  complex  new  patented  flotation  system  has  been 
designed  to  separate  the  sulphur-containing 
non-magnetic  pyrrhotite  while  keeping  the  loss  of 
valuable  minerals  to  an  acceptable  level.   This  reduces 
the  amount  of  sulphur  which  would  otherwise  have  to  be 
converted  to  sulphuric  acid  at  a  later  stage  in  the 
process . 

The  flotation  process  has  been  operated  at  a  10 
ton-per-day  rate  at  the  Mineral  Dressing  Test  Centre, 
and  the  next  step  will  be  a  plant  scale  test  at  the 
Copper  Cliff  Mill.   Further  tests  are  also  planned  at 
higher  concentrate  grades. 

The  estimated  capital  costs  of  converting  one-sixth  of 
the  equipment  in  the  Copper  Cliff  Mill  non-magnetic 
pyrrhotite  circuit  to  a  "test  circuit"  is  $3.5  million, 
and  is  expected  to  take  six  months.   Government  funding 
has  been  sought  for  this  project,  through  the  federal 
Department  of  Regional  and  Industrial  Expansion,  with 
construction  tentatively  scheduled  for  1986-87  and 
testing  during  1987.   This  would  lead  to  the  critical 
determination  of  the  acceptable  concentrate  grade  by 
the  beginning  of  1988  (see  the  preliminary  test 
schedule,  page  6). 

2 .  Bulk  Smelting 

Currently,  most  of  the  nickel  and  copper  move  through 
separate  circuits.   Flash  smelting  of  bulk  concentrate 
is  an  alternative  processing  route,  in  which  copper  and 
nickel  ores  are  smelted  together.   Related  work  in 
progress  or  planned  includes: 

-  a  new  vertical  screw  feed  system 

-  a  new  oxygen  injection  system 

-  modifications  in  the  matte  separation  plant  to 
handle  increases  in  matte 
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-  slurry  storage  tank  and  pumping  equipment  in  the 
smelter 

-  a  new  30  foot  high  flotation  column. 

Testing  of  flash  smelting  of  bulk  concentrate  with 
pyrrhotite  rejection  and  higher  grade  concentrate  in  #9 
flash  furnace  is  scheduled  just  prior  to  the  shutdown 
in  the  summer  of  1987  ,  the  next  time  that  production 
requirements  may  permit  a  test.   Further  tests  may  be 
carried  out  depending  on  the  outcome  of  these 
operations . 

3 .    Other  Changes 

Other  processes  installed,  studied  or  planned  to  meet 
the  emission  limits  and  to  examine  the  possibility  of 
lower  interim  levels  and  a  final  level  of  175  kt  of  SO2 
include: 

0  testing  reverbatory  furnace  operations  using  high 
volumes  of  Iron  Ore  Recovery  Plant  calcine,  with 
reductant  additions  (deferred  from  summer  1986 
because  of  furnace  failure  and  fire  in  May,  and 
tentatively  rescheduled  for  the  end  of  1986, 
subject  to  furnace  reconstruction  and  production 
schedules . ) ; 

0  capture  of  converter  gases  using  a  third 

"stretched"  45  foot  converter  (being  installed); 

0  installation  of  a  large,  remotely  operated  damper 
to  provide  better  management  of  flue  gas  from  the 
converters  and  more  consistent  higher 
concentration  SO2  gas  strength  as  needed  for  acid 
production; 

0  discussion  with  Chilean  engineers  of  "semi- 
continuous"  converting,  such  as  that  practised  at 
Codelco's  El  Teniente  smelter,  to  obtain  a  more 
uniform  SO2  gas  stream  (with  a  decision  on 
proceeding  to  a  plant  scale  test  to  be  made  later 
in  1986)  . 
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With  so  much  of  the  test  work  now  being  conducted  at 
commercial  scale,  access  to  production  units  as  the 
production  schedule  allows  determines  much  of  the 
program  timing.   Schedule  developments  will  be 
described  in  subsequent  reports. 


INCO'S  PRELIMINARY  TEST  SCHEDULE 


NEW  PYRRHOTITE 
REJECTION 
Test  circuit  -  construct 
-  operate 


ACID  PLANT 
Sizing,  design,  cost 
estimate 


REVERBERATORY  TEST 
Reduction  smelting 

FLASH  FURNACE 

Tests  on  bulk  cone  (with 
pyrrhotite  rejection) 

SEMI- CONTINUOUS 

CONVERTER 
Evaluation  of  cost,  mass 
and  heat  balances 


1986 


♦ 


1987 


«* 


1988 


Government 
funding 


Decision  on 
concentrate 
grade 


♦ 


Furnace 
available 


I 

Deferred 


Furnace 
available 


t 
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ONTARIO  GOVERNMENT  RESPONSE  TO  INCO' S 

FIRST  PROGRESS  REPORT 

The  technical  committee  which  examined  Inco's  report 

found  that  it  complied  with  Regulation  660/85  and  in 

general  terms  was  informative  and  satisfactory  for  a  first 

report.   Other  findings  were: 

°   future  reports  should  deal  in  more  detail  with  the 
company's  plans  for  establishing  interim  emission 
levels; 

°   Inco's  application  to  the  federal  government  for 
funds  to  help  test  a  commercial  scale  pyrrhotite 
rejection  circuit  should  be  supported,  and 
applications  for  related  provincial  Certificates  of 
Approval  should  be  filed  in  good  time. 

It  is  essential  that  Inco  place  a  sufficiently  high 
priority  on  testing  and  not  allow  immediate  production 
goals  to  displace  the  necessary  testing  of  new  abatement 
methods  and  technology.   The  company's  report  states  that 
testing  of  the  pyrrhotite  rejection  circuit  is  "critical", 
and  notes  that  construction  of  the  Test  Circuit  will  be 
completed  by  the  end  of  March  1987  if  funding  from  the 
federal  government  is  received  in  September  1986.   It  is 
also  stated  that  the  flash  smelting  of  bulk  concentrate 
"can  only  be  carried  out  on  production  furnaces  at 
commercial  scale  when  production  schedules  allow". 
Similarly,  testing  of  increased  roasting  with  partial 
reduction  smelting  was  deferred  because  of  a  furnace 
failure  in  May,  and  "will  be  rescheduled  when  production 
permits" . 

It  was  noted  that: 

(a)   the  company's  contingency  plans,  in  the  event  that 
one  or  more  of  the  planned  tests  fails  to  meet 
expectations,  have  not  been  set  out  in  the  first 
progress  report;   and 
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(b)   a  more  specific  time-table  for  the  proposed 
research/ testing ,  more  independent  of  the 
pressures  of  normal  production  scheduling,  would 
be  useful.   The  timetable  should  indicate  a 
reschedule  test  period  if  original  test  periods 
are  not  met,  to  ensure  that  Inco  is  in  a  position 
to  report  its  final  technology  decisions  by 
31  December  1988. 


o 


More  detail  should  be  supplied  as  to  the  emission 
reduction  which  might  be  expected  from  each  of  the 
abatement  elements. 

Inco  should  state  whether  it  intends  to  deal  with 
the  abatement  options  described  in  the  report  of  the 
Ontario/Canadian  Task  Force  on  Inco  and  Falconbridge 
as  part  of  the  company's  contingency  plans. 
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SUMMARY  OF  FALCONBRIDGE' S  FIRST  PROGRESS  REPORT 
Falconbridge  Ltd.  operates  a  large  nickel/copper  smelter 
and  ancilliary  facilities  and  produces  sulphuric  acid  from 
the  sulphur  contained  in  the  ore.   The  new  regulation 
passed  in  December  1985  (0.  Reg.  661/85)  requires  the 
company  to  reduce  the  SO2  emissions  from  its  Sudbury 
smelter  complex  to  no  more  than  100  kilotonnes  by  1994. 
The  previous  limit  was  154  kt . 

A  five  year  research  and  development  plan  has  been 
established  to  meet  the  new  emission  limit.   The 
envisioned  methods  are  a  combination  of: 


o 


increased  pyrrhotite  rejection  at  the  Strathcona 

mill; 

increased  degrees  of  roasting  in  the  fluid  bed 

roasters  in  the  smelter  to  produce  additional 

sulphuric  acid; 

converter  slag  cleaning  improvements  to  increase 

metal  recovery  and  full  scale  operation  of  the 

process . 


1 .     Increased  Pyrrhotite  Rejection 

The  objective  of  the  program  is  to  reduce  the  nickel 
losses  associated  with  the  rejection  of  pyrrhotite  from 
the  milled  ore.   The  physical  separation  of  grains  of 
pentlandite  (the  main  nickel  ore)  from  nickel  bearing 
pyrrhotite  is  very  difficult  to  achieve.   Consequently, 
incremental  improvements  are  being  sought  in  several 
critical  areas.   Technical  expertise  is  being  assembled 
from  inside  and  outside  the  company. 

During  the  period  1984  to  June  1986,  a  series  of 
developments  involving  magnetic  and  non-magnetic 
pyrrhotite  separation  was  carried  out.   Work  was  completed 
on  ore  characteristics,  improved  grinding  and 
classification,  improved  reagents,  new  flotation  equipment 
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and  technology,  computer  modelling  and  simulation,  and 
advances  in  magnetic  separation.   The  major  thrust  of  the 
1984,  1985  and  1986  research  and  development  program  on 
pyrrhotite  rejection  was  the  development,  demonstration 
and  commissioning  of  a  full  scale  magnetic  separation  and 
flotation  circuit  at  a  cost  of  $1,320,000.   Other  research 
and  development  brought  the  total  cost  to  $1,829,000  for 
1984,  1985  and  to  June  1986. 

Future  research  will  concentrate  on  further  improvements 
in  the  same  areas.   Bechtel  Engineering  has  been  retained 
for  technical  assistance  in  preparing  the  five  year 
research  and  development  plan.   The  research,  development 
and  demonstration  costs  are  estimated  at  $7  to  8  million. 

2 .     Increased  Degree  of  Roast 

The  objective  is  to  develop  and  install  a  method  to 
increase  the  degree  of  sulphur  elimination  during  roasting 
and  to  capture  the  extra  SO2  as  acid  by  exploiting  the 
existing  smelter  installation. 

Laboratory  studies  and  test  programs  are  continuing,  to 
solve  various  technical  problems  with  roaster  off-gas 
systems,  the  metallurgical  limit  in  electrical  furnaces 
resulting  from  metal  precipitation  and  converter  aisle 
logistics  and  metal  recovery  rates.   Falconbridge  has 
spent  $102,000  on  these  studies  and  tests  from  1985  to 
June  1986.   Anticipated  future  work  in  the  roaster-acid 
plant  development  program  will  involve: 


o 


engineering  studies  aimed  at  increasing  the  capacity 

of  one  roaster  line  by  about  30%,  to  test  higher 

roast  levels 

equipment  modifications  to  the  acid  plant's  capacity 

to  accept  the  increased  gas  input  under  changed 

conditions 

plant-scale  trials  over  1  1/2  to  2  years  to  define 
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the increased  capacity  of  the  roaster  lines  and  acid 
plant,  and  the  related  cost 

°   control  of  metal  build-up  in  the  furnace  resulting 
from  higher  roast 

°   improved  sidewall  cooler  design  to  handle  higher 
temperature  mattes 

°   improved  furnace  control  capability  over  the 
addition  of  coke  and  flux  reagents 

°   off-gas  system  modifications  and  test-work  related 
to  increased  coke  rates. 

Parallel  research  and  development  on  converter  processes 
are  necessary  to  accommodate  the  electric  furnace  matte 
resulting  from  higher  degrees  of  roast.   The  focus  will  be 
on: 

°   development  of  a  sampling/monitoring  program  for  the 

slag  and  matte  products 
°   development  of  new  or  improved  sensors  and  controls 

for  the  addition  of  flux  and  secondary  materials 
°   improvement  of  the  logistics  and  productivity  of  the 

converter  aisle 
°   longer-term  high-grade  matte  research  and 

development. 

The  anticipated  costs  of  research  and  development  related 
to  increased  roast  will  be  $6,180,000  from  July  1986  to 
1990.   The  gross  estimate  of  research,  development  and 
demonstration  for  moderate  increases  in  the  degree  of 
roast  is  $14,000,000. 

3  .     Converter  Slag  Cleaning 

Substantial  work  has  already  been  completed,  confirming 
laboratory  scale  work  under  plant  conditions,  and  up 
through  pilot  scale  and  full  scale  demonstration,  at  a 
cost  of  $3,522,000  from  1984  to  June  1986. 
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As  a  result  of  all  the  tests  and  modifications  to 
equipment  and  methods,  a  viable  slag  cleaning  process  was 
developed,  and  the  cost  of  operating  was  reduced  by  36%. 
An  economically  attractive  process  was  demonstrated. 

Future  work  will  include: 

°   lab  evaluation  of  alternative  reductants 

°   research  at  the  Ecole  Polytechnique ,  University  of 

Montreal,  to  improve  refractory  brick  life 
°   design,  installation  and  testing  of  a  control  booth 

for  the  slag  cleaning  process 
°   modification  of  the  process  to  a  single  burner 
°   improved  shell  temperature  monitoring  to  quantify 

refractory  erosion 
°   trials  to  decrease  the  rebricking  period. 

Commercialization  of  the  process  at  full  scale  will  be 
completed  parallel  to  the  development  work.   Anticipated 
costs  for  converter  slag  cleaning  research  and  development 
from  July  1986  to  1989  are  $702,000.   The  estimated  total 
cost  of  the  converter  slag  cleaning  project  is 
$4,000,000. 
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ONTARIO  GOVERNMENT  RESPONSE  TO  FALCONBRIDGE' S 
FIRST  PROGRESS  REPORT 

The  technical  committee  found  that  the  provisions  of 
Regulation  661/85  were  met  and  that  the  report  was 
informative  and  satisfactory  as  the  first  progress 
report.   Other  findings  are: 


o 


the  company' s  emphasis  on  increased  roast  and 
pyrrhotite  rejection  is  reasonable,  particularly 
given  present  production  emission  levels  as  compared 
to  the  regulated  limit.   There  is  no  need  at  present 
to  require  a  contingency  plan, 
subsequent  progress  reports  should  provide  a 
break-down  of  expected  emission  reductions  expected 
from  each  proposed  process. 

the  company's  objectives  for  concentrate  grades 
should  be  described,  in  order  to  allow  solid 
judgements  of  the  proposed  abatement  measures, 
each  of  the  SO2  sources  is  required  to  meet  ambient 
air  standards  independently  of  the  Countdown  Acid 
Rain  program.   The  company's  reference  to  the  plans 
for,  and  cost  of  an  emission  control  system  to  keep 
local  SO2  levels  within  prescribed  limits,  really 
relates  to  the  Control  Order  protecting  the  ambient 
air  in  Sudbury,  rather  than  to  the  requirements  of 
Regulation  661/85. 


14  - 


SUMMARY  OF  ALGOMA' S  FIRST  PROGRESS  REPORT 
The  Algoma  Steel  Corporation  Ltd.  operates  an  iron 
sintering  plant  in  Wawa .   Regulation  663/85  limits  the  SO2 
emissions  from  the  operation  to  180  kilotonnes  per  year  in 
1986  through  1993,  and  to  125  kt  in  1994  and  thereafter. 
The  previously  existing  limit  was  285  kt . 

The  first  progress  report  from  the  company  took  the  form 
of  a  letter  to  the  Minister  of  the  Environment  from  the 
President  of  Algoma  Steel  Corporation  Ltd.,  together  with 
a  technical  report  on  a  process  to  remove  sulphur  from  the 
ore  prior  to  sintering. 

The  letter  makes  the  following  points: 

0   a  severe  decline  has  occurred  in  the  iron  ore 

industry  in  both  Canada  and  the  United  States  in  the 
past  five  years. 

0   Algoma  steel  has  lost  money  for  each  of  the  past 
four  years  and  must  cut  costs  and  restructure  its 
mining  and  steel-making  operations  in  order  to 
return  to  a  profitable  position. 

0   therefore,  as  of  August  1,  1986,  Algoma  Ore  Division 
will  decrease  its  capacity  from  2.0  million  tons  per 
year  to  0.9  million  tons  per  year.   The  mine  will 
continue  to  operate  only  if  costs  can  be  reduced. 
Otherwise  a  shutdown  will  be  planned . 

0   consequently  the  level  of  SO2  emissions  will  be 
maintained  well  below  the  1994  requirement  of  125 
kilotonnes . 

0   during  1984  and  1985  a  pilot  scale  process  was 
tested  to  remove  sulphur  from  the  ore  before 
sintering.   It  was  to  be  used  in  conjunction  with 
increased  low  sulphur  iron  oxides  (i.e.,  mill  scale) 
to  meet  the  emission  limits.   However,  the  capital 
and  operating  costs  would  be  prohibitive  at  Wawa. 

0   "Due  to  the  fact  that  the  environmental  requirements 
will  be  made  by  downsizing  I  trust  that  the  above 
letter  fulfills  all  of  the  requirements  [3(a)  and 
3(b)]  of  the  regulation". 
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ONTARIO  GOVERNMENT  RESPONSE  TO  ALGOMA' S 

FIRST  PROGRESS  REPORT 

The  technical  committee  found  that  the  requirements  of 

Regulation  663/85  have  been  met  with  respect  to  the 

company's  first  progress  report.   Other  findings  were: 

°   the  regulation  requires  semi-annual  reports  and  a 
final  report  by  December  31,  1988.   At  the  least, 
this  requires  regular  statements  that  the  company 
continues  to  plan  to  meet  emission  limits  by 
operating  at  reduced  capacity. 

°   if  economic  conditions  change  and  the  company  wishes 
to  increase  production  again,  technical  reduction 
methods  or  procedures  such  as  those  previously 
examined  would  have  to  be  in  place  before  production 
could  increase  to  a  level  which  would  result  in  a 
violation. 

°   in  its  next  semi-annual  report,  Algoma  should 

clarify  the  possible  use  of  mill  scale  as  a  means  of 
reducing  SO2  emissions. 

0   Algoma  should  indicate  what  its  contingency  plans 
would  be  in  the  event  that  economic  conditions 
improve  and  the  company  wishes  to  increase 
production . 
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ONTARIO  HYDRO'S  FIRST  PROGRESS  REPORT 

Ontario  Hydro  is  a  publicly-owned  utility  which  supplies 
almost  all  of  Ontario's  electricity  needs.   The 
corporation  operates  three  large  coal-fired  plants  in 
southern  Ontario,  and  two  smaller  coal-burning  plants  in 
the  northwestern  part  of  the  province.   Other  fossil- 
fuelled  plants  are  currently  moth-balled .   Nuclear  and 
hydraulic  plants  supply  over  two  thirds  of  the  electrical 
supply.   The  regulation  passed  in  December  1985  reduced 
the  SO2  emission  limits  set  by  a  prior  regulation.   The 
1986  limit  was  reduced  from  390  to  370  kilotonnes  per 
year,  the  1990  limit  was  reduced  from  260  to  240  kt  per 
year,  and  a  new  limit  of  175  kt  was  imposed  for  1994  and 
thereafter.   A  limit  was  also  placed  on  the  total  of  SO2 
plus  oxides  of  nitrogen. 

The  regulation  also  establishes  a  "bank"  of  SO2  emissions 
which  Hydro  may  create  and  draw  upon  in  one  year  providing 
it  operates  below  the  legal  limit  in  other  years. 

Hydro  is  required  to  report  by  31,  December  1988  on  the 
methods  to  be  used  to  achieve  the  emission  limits,  and  the 
quantity  of  emissions  which  Hydro  believes  it  should  be 
allowed  to  withdraw  from  the  bank.   A  separate  provision 
of  the  regulation  requires  quarterly  reports  of  actual 
emissions . 

There  is  no  requirement  for  semi-annual  reports  on 
technology  research  and  development,  as  with  the  three 
other  major  SO2  sources,  but  Hydro  has  agreed  to  provide 
comparable  information  on  a  voluntary  basis.   This  first 
progress  report  has  been  received,  together  with  the 
reports  on  actual  quarterly  emissions. 
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SO?  Emissions  and  Credit  Situation 

Hydro  has  reported  its  quarterly  emissions  in  a  separate 

document,  and  they  are  shown  here  for  completeness. 


Quarter 

Proportion 
(%) 

35 
20 
20 
25 

Apportioned 
Emission 
Limit 

Actual 
Emissions 
( kilotonnes) 

108.1 
46.4 
46.4 

Contingency 
Bank 

(1986) 

1st 
2nd 
3rd 
4  th 

( kilotonnes) 

129.5 
74.0 
74.0 
92.5 

( kilotonnes 

21.4 
27.6 
27.6 

100  370.0 

The  credit  (or  debit)  is  calculated  by  subtracting  the 
actual  emissions  from  the  quarter's  apportioned  emission. 
The  quarter's  apportioned  emission  is  determined  by 
distributing  the  annual  allowed  emission  according  to 
historical  emission  patterns. 

Comparing  the  sulphur  dioxide  emissions  in  the  first  three 

quarters  of  1986  with  the  annual  limit,  an  estimated 

credit  of  76.6  kt  has  been  built  up  in  the  contingency 
bank. 

Abatement  Measures  in  Place 

Hydro's  first  progress  report  states  that  the  corporation 
chooses  from  a  portfolio  of  options  to  do  the  job  at  the 
lowest  possible  cost.   Several  measures  are  now  in  place. 

°   More  nuclear  generation  is  the  primary  mechanism. 
Each  Pickering  unit  displaces  about  50  ^  -   of  acid 
gas  emissions  (sulphur  dioxide  and  nitrogen  oxides, 
or  SO2  and  NOx) .   A  Bruce  unit  displaces  75  kt  and 
in  future  a  Darlington  unit  will  displace  90  kt  per 
year.   Hydro  is  engaged  in  public  hearings  for  new 
transmission  lines  out  of  Bruce,  to  ensure  that 
power  from  the  new  nuclear  unit  is  not  locked  in. 


o 


o 
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Low  sulphur  and  washed  coal  is  a  key  part  of  the 
program.   Low  sulphur  coal  is  purchased  from  the 
U.S.  and  Western  Canada,  and  reduces  emissions  by 
about  60  kt  at  a  cost  of  $70  million.   Most  of 
Hydro's  coal  is  "washed",  which  reduces  sulphur 
content  by  about  20%  as  well  as  reducing  ash  content 
and  improving  boiler  reliability.   Washing  adds 
about  $30  million  per  year  to  the  price  of  coal. 

Low-Nitrogen  Oxide  Burners  have  been  installed  at 
three  Nanticoke  units  and  are  planned  for  five  more 
units,  at  a  total  cost  of  $13  million.   The  NOx 
reduction  is  about  35%. 


Future  Abatement  Measures 

Hydro  states  that  it  will  likely  be  necessary  to  retro-fit 
flue  gas  desulphurization  (FGD)  equipment  on  selected 
existing  coal-fired  generating  stations  starting  in  the 
mid  90' s.   A  Program  Environmental  Assessment  (EA)  is 
being  prepared,  seeking  approval  for  a  flexible  program  to 
install  FGD  equipment  on  up  to  20  fossil  generating  units, 
including  four  different  FGD  technologies. 

Approval  will  be  sought  for: 

(a)  the  retrofitting  of  SO2  emission  control  facilities 
at  up  to  three  existing  coal-fired  stations  (i.e., 
Lambton,  Nanticoke  and  Lakeview) ; 

(b)  associated  reagent  handling,  processing  and  storage 
equipment; 

(c)  associated  waste  handling  and  disposal  facilities; 

(d)  associated  ducting  and  stack  modifications  or 
additions  (i.e.,  for  release  of  FGD  gases); 


-  19  - 

(e)  off-site  waste  disposal  and  associated  property 
acquisition. 

The  opportunity  to  substitute  other  process  innovations 
which  may  develop  in  the  future  will  be  sought  via  methods 
outlined  in  the  Program  EA  process. 

In  addition,  Ontario  Hydro  seeks  the  flexibility: 

(a)  to  adjust  its  program  as  required  to  respond  to 
technological  advancements  and  current  emission 
forecasts; 

(b)  to  revise  the  sequence  of  installation  and  number 
of  units  at  each  station  in  accordance  with  system 
needs  and  priorities; 

(c)  to  seek  and  obtain  approval  for  off-site  waste 
disposal  areas  (as  required). 

The  proposed  EA  process  includes  opportunities  for 
pre-submission  consultation  and  public  involvement  during 
preparation  of  the  EA. 

Abatement  Technologies 

Four  potential  processes  will  be  evaluated,  smarting  with 
the  Lambton  site  in  order  to  provide  an  early  (1993) 
in-service  date  if  circumstances  require.   The  processes 
to  be  evaluated  are: 

1 .     Lime  Spray  Dryer  Process 

This  process  treats  flue  gas  with  a  finely  atomized  spray 
of  a  high  solids  slurry  of  slaked  lime.   The  liquid  is 
totally  evaporated  to  produce  a  dry  reaction  product  of 
calcium  sulphite/calcium  sulphate,  unreacted  lime  and  fly 
ash. 
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The  process  appears  to  be  cost-competetive  with  wet 
limestone  scrubbing,  produces  a  dry  waste  product,  and  is 
expected  to  operate  with  high  reliability  using  high  and 
low  sulphur  coals.   About  4,000  MW  of  lime  spray  dryer 
installations  are  in  service  outside  of  Canada,  and  Hydro 
has  been  participating  in  a  10  MW  test  program  with  the 
Tennessee  Valley  Authority. 

2 .  Limestone  Dual  Alkali  Process 

This  process  uses  sodium  sulphite  as  the  primary  scrubbing 
reagent,  which  is  converted  to  sodium  bisulphite  by  the 
SO2  in  the  flue  gas.   Lime  additions  regenerate  the  sodium 
sulphite  and  leave  a  solid  calcium  sulphite  waste  product. 
A  full  scale  system  has  been  operating  in  Illinois  for  a 
year  and  cost  and  other  improvements  have  been  made .   The 
system  provides  high  removal  efficiency  (95%+),  but 
disposal  of  the  waste  products  may  cause  leaching  of 
un-reacted  soluble  sodium  salts  to  groundwater. 

3 .  Wet  Limestone  Scrubbing 

Significant  improvements  have  been  made  to  this  proven 
technology,  including  the  use  of  organic  acid  additives  to 
increase  SO2  removal  efficiency,  and  corrosion  control 
experience  has  been  accumulated  with  second  generation 
systems  related  to  spray  towers,  improved  mist  eliminator 
washing,  isolation  dampers,  pump  seals,  etc. 

4 .  Furnace  Limestone  Injection 

A  full  scale  300  MW  demonstration  is  being  pursued  at 
Lakeview,  backed  by  lab  scale  work.   Tests  in  1985  and 
1986  demonstrated  SO2  recovery  of  over  40%  using  limestone 
and  over  50%  using  lime.   To  date  $4.2  million  has  been 
spent. 
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There  is  evidence  that  substantial  improvements  can  be 
made  using  alternate  sorbents,  different  injection  methods 
and  "back-end"  processes  like  humidif ication . 

The  large-scale  test  at  Lakeview  to  date  has  used  a 
tangential-fired  unit.   Use  of  a  wall-fired  unit  is  being 
explored,  to  cover  the  main  boiler  types  used  by  Hydro. 
Hydro  has  recently  joined  with  the  Environmental 
Engineering  Research  company  in  a  funding  proposal  to  the 
U.S.  Environmental  Protection  Agency  to  conduct  further 
optimization  testing.   Up  to  80%  removal  has  been  achieved 
under  idealized  conditions  by  Conoco/Research-Cottrell , 
using  sodium  hydroxide  added  to  water  sprays  after  the  air 
pre-heater . 

Demand/Supply  Options  in  the  1990 's 

Present  abatement  plans  are  based  on  forecast  electricity 
demand  growth.   If  high  growth  in  the  use  of  electricity 
is  experienced,  new  measures  to  manage  demand  or  add  to 
the  supply  may  be  needed  as  early  as  1993. 

A  major  Demand/Supply  Options  Study  has  been  underway 
during  1986  and  will  continue  through  1987.   The  options 
chosen  will  significantly  affect  the  steps  needed  to  meet 
the  emission  limits  in  the  1990' s. 

Financial 

Hydro's  report  notes  that  the  costs  of  meeting  emission 
limits  to  1994  and  for  research  and  development  now 
underway  are  part  of  the  ongoing  cost  of  making 
electricity.   Longer-term  financial  requirements  are  not 
yet  clear,  and  the  allocation  of  future  costs  attributable 
to  acid  gas  abatement  may  not  be  possible. 

Estimates  have  been  made  that  Ontario  Hydro  will  spend 
several  billion  dollars  during  the  1990' s  to  stay  within 
acid  gas  emission  limits  and  that  electricity  rates  may  be 
increased  by  up  to  5  percent  by  the  year  2000  to  pay  for 
the  acid  gas  control  program.   Ways  are  being  sought  to 
reduce  these  costs. 
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ONTARIO  GOVERNMENT  RESPONSE  TO  HYDRO'S 
FIRST  PROGRESS  REPORT 

Hydro's  voluntary  submission  of  technical  data,  as 
requested  by  the  Ministry  of  the  Environment,  was  greatly 
appreciated.   The  quarterly  reports  on  actual  emissions 
have  satisfied  the  requirements  of  the  regulation,  and  the 
comparison  of  these  numbers  with  historical  patterns  is 
useful.   Hydro  has  met  and  exceeded  the  abatement 
requirements  for  Regulation  662/85. 

The  Minister  of  the  Environment's  position  with  Hydro  (and 
with  the  other  major  sources)  has  been  that  his  role  is  to 
set  the  emission  limits,  and  Hydro's  role  is  to  find  the 
appropriate  abatement  methods.   This  is  particularly 
relevant  in  that  Hydro's  main  line  of  responsibility  runs 
up  to  the  Ontario  Minister  of  Energy. 

Ontario  Hydro  has  indicated  that  it  is  relying  upon 
already  approved  nuclear  generation  units  as  the  major 
method  of  meeting  emission  limits  in  the  next  few  years. 

But  in  the  mid-1990' s,  Ontario  Hydro  has  forecast  a 
recovery  in  coal-fired  generation  to  pre-1986  levels  and 
beyond.   In  order  to  address  this  resurgent  coal  burning, 
Ontario  Hydro's  report  has  indicated  that  four 
desulphurization  techniques  are  under  intensive  review. 
This  is  appropriate  as  one  means  of  responding  to  the 
emission  limit  squeeze  of  the  mid-1990' s,  and  the  Ministry 
of  the  Environment  will  cooperate  fully  in  reviewing 
Ontario  Hydro's  "Program  Environmental  Assessment".   It  is 
encouraging  to  see  that  sulphur  removal  efficiency  and 
cost  estimates  are  improving  as  greater  attention  is  paid 
to  the  various  techniques. 
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While  the  evaluation  of  desulphurization  techniques  is 
desirable,  it  is  only  a  partial  solution.   There  are 
several  other  actions  which  have  not  been  adequately 
addressed  in  Ontario  Hydro's  first  report,  and  which  we 
would  like  to  see  in  future  reports. 

High  priority  should  be  given  to  conservation  measures, 
since  they  aid  in  the  reduction  of  all  aspects  of 
environmental  degradation,  from  resource  use  through  to 
waste  disposal.   It  would  be  useful  to  know  Ontario 
Hydro's  view  of  the  potential  for  conservation  measures  to 
displace  the  burning  of  coal  in  the  mid-1990 's  and  thus 
reduce  acid  gas  emissions. 

Similarly,  Ontario  Hydro  has  not  discussed  the  potential 
use  of  natural  gas  to  "back  out"  future  coal  combustion. 
We  note  that  Ontario  Hydro  has  the  Hearn  generating 
station  already  equipped  to  burn  large  volumes  of  natural 
gas  and  other  coal  stations  presumably  could  be  converted. 
With  natural  gas  prices  dropping,  this  alternative  should 
be  discussed. 

We  note  also  that  there  is  significant  future  potential 
for  cogeneration  facilities,  especially  in  northwestern 
Ontario,  which,  operated  on  either  natural  gas  or  wood 
waste,  have  the  potential  to  avoid  the  burning  of 
substantial  quantities  of  coal. 

No  mention  is  made  of  the  possible  increased  use  of  low 
sulphur  coal  from  Western  Canada,  as  a  means  of  reducing 
SO2  emissions  when  coal  use  increases  again  in  the 
mid-1990 's.   We  would  be  interested  in  Hydro's  views  on 
this  matter. 
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Other  potential  solutions  which  have  not  been  discussed  in 
Ontario  Hydro's  report  include  the  role  of  purchases  of 
hydraulic  power  from  Ontario's  neighbours  and  demand 
management  activities  within  Ontario  Hydro's  own  system. 
Further  evaluation  and  discussion  of  these  areas  in  the 
context  of  reduced  acid  gas  emissions  would  be  useful. 

The  report  refers  to  added  costs  of  "several  billion 
dollars"  during  the  1990 's  to  stay  within  the  emission 
limits.   Although  the  precise  mixture  of  control  methods 
and  avoidance  strategies  is  not  yet  clear,  as  Hydro 
acknowledges,  retrofitting  of  scrubbers  or  other  abatement 
equipment  will  come  in  stages  over  the  next  fifteen  years. 
Consequently  the  net  present  value  of  the  expenditures, 
rather  than  the  possible  total  accumulated  cost  would  be  a 
more  appropriate  measure. 


